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Adding the four equations and dividing the result by 3, we readily 
obtain, ,/■- + y 2 +z 2 +w i 4-a.- 4 + */ 4 4-.? 4 +w 4 =384. From this subtract each 
equation in order and we obtain ■?'; 2 -H' ,4 = 272, y 2 4-// 4 = 2, 5 s +2 4 = 90, .»: 3 -l-,/' 4 
= 20, all of which arc bi-quadratics. Solving we find, ?/'=±4 or ±j —IT, 
// = ±lor±, -2, 2 =±3or±| — 10, «=±2 or ±>/— 5. 

II. Solution by LEONARD E. DICKSON, M. A.. University of Chicago. 

(2) — (1) gives w'+w*—!/*—!/* =270 (5) 

(3) — (1) gives w*+w s -.j*—' 2 S = 182 (6) 

(4) — (1) sives ?/ ,4 4-?/; 2 — ,r 4 — .7!* =252 (7) 
(5)-(0) gives 2 4 +.? 2 -,y 4 — y 2 = 88 (8) 

(5) — (7) gives x* +x 2 —y*—y 2 = 18 (9) 
(1 )- (9) gives 2y i + 2y 2 +.e 4 +s 2 = 91 (10) 
(10)-(8) gives% 4 4-3(/ 2 =6 (11) 

.-. y=±l or ±|/— 2. 
From (8) and (11), 3* +.2* =90. .-. s=±3 or ±,/ -10. 

From (9) and (11), .T 4 +a; 2 =20. ,'.'«=±2or±/-5, 

From (5) and (11), w 4 +w 2 = 272. .\ w=±4 or ±,/'— 17. 
Hence there are 4 4 = 256 sets of values as solutions. 

Also solved by B. F. ]}itrt'»on, II. W- Draurjhon, ./, //. Drammonl, •/. K. EUwool, M. A. Grttber. ./. F. W. 
Wieirer. F. P. Jlatz. and G B. M. Zen: 

40. Proposed by B. F BURLESON, Oneida Castle, New York. 

Find by quadratics all the possible values for x and y in the equations 
a? 3 +# 3 =5=35, (1), and x 2 +y s =a=13 (2). 

I. Solution by the PROPOSER. 

From equation (1) y=f'(l>—x^). . . . (3). From equation (2) 
y—\ («— ar). . . .(4). Equating (3) and (4) and clearing from radicals we 
obtain, 2,c — 3«» 4 — 2bx z +3a 2 x 2 ~ (a 3 — 5 2 )=0. . . .(5). Substituting numerical 

for literal values in p5), it becomes, 2*°— 39;» 4 — 70* 3 + 507« 2 — 972=0 (6). 

Factoring (6), (x 2 -bx + 6)(x 3 -2x-4:i)(2x 2 + 14as+36)=0. . . .(7). Thus far 
finding the six roots of equation (6), it is resolved into finding the roots of the 
three quadratic equations x 2 — bx= — 6. . . .(8), x 2 — 2a?=4i. . . .(9), and 2„e 2 + 
14'= — 36. . . . (10). Resolving equation (8) for the two values of x in it, and 
then substituting these values severally in (3) or (4) for the corresponding- 
values of y, we get, x=2 or 3, and y=3 or 2, In the same way we find from 
e(i. (9), jB= 1 4- y/bis = 3.345208+ and y= l-./5|-= -1.345208 + , or x=l- 
1 5i=-1.345208+, andy=l4- 1 /5| -- 3.3452084- . From eq. (10) we obtain 
the imaginary roots, «=— 3^4-iv/— 23, and y= — 3i— £%/— 23, as=— 3£— -k 
v' — 23 and i/ = — 3i+ix/ — 23. Thus x and y have six values each and no 
more, all of which we have found by quadratics. 

II. Solution by J. K. ELLW00D, A. M., Colfax-School, Pittsburg, Pennsylvania, and J. W. 
WATSON, Middle Creek. Ohio. 

Let x+y=p, xy=s- Then the equations become, ap—sp=h, a+2s*=p 2 . 
Eliminating s, p 3 — 3ap+2b—0, or p s — 39p+70 — 0. It seems the literal 
solution can not be completed by using quadratics. But multiplying p % — 39/> 
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+ 70=0 by p,p i — 39s s = — 70p. Adding to both sides 25jr ! +49, we have 
^ 4 -14^ 2 +49=25^ s -70j?+49, whence/ 3 - 7= ±(5p-7) and ^=2, 5, or -7; 
hence 8 = 6, —ii,ot 18. [Or, from^ 3 — 39/>+70=0, we have {p-5){p 2 +5p-U) 
=0. .-. ^>=5, 2, or-7, *=6,-4£, or 18.] 

• •. x+y—5, xy—Q, .'. as=3 or 2, 2/=2 or 3. 

x+y=2, xy 4|, .'. flj«K2±-|/22), y-4(2± 1 /22). 

fl,+y— 7, ay-18, .". »=J(-7±%/-23, 2 /=|(-7± 1 -23). 
. ". There are six values for x and six values for y admissible. 

III. Comment by H. W. DRAUGHON, Olio, Mississippi. 

The problem can not be solved by quadratics as may be shown thus: 
The resulting literal equation^? 3 — Sap+ 25=0 can not be solved by quadratics, 
and therefore the given equations can not be solved by quadratics. Cubics of 
this class can be apparently solved by quadratics, when they have one com- 
mensurable root. Let r be one root of the equation p 3 =3ap—2b, for instance. 
Subtracting r s p from both members gives p 3 — r 2 p=(%a— r 2 )p— 25. Obviously 
both members of this equation can be divided exactly by p—r, giving a quad- 
ratic equation, but before this subtraction can be made we must find r, which 
can not be done by quadratics. If we substitute the definite values for a and h 
we readily complete the solution. 

Also solved by A. H. BM. P. S. Berg. D O. Durrame. Jr.. H. W, Draughcm, F. P. Matz, (t. U. 31. Zerr, 
J. F. IF. Scheffer, C. D. Schmitt. and II. C. Wilkes. 



PROBLEMS. 



50. Proposed by LEONARD E. DICKSON, M. A., Fellow in Mathematics, University of Chicago 

Given 5=«i / — 1. tan , m 

n 

simplest real relation between a and 5. 

J. W- NICHOLSON, LL. £>., 
L. and M. College, Baton Roi 

Solve the equation x i +5mx s + 5m 2 x-\-n=Q 



Given b^ay'—l. tan , m being an arbitrary integer, find the 

i a 

51. Proposed by J. W- NICHOLSON, LL. D., President and Professor of Mathematics, Louisiana 
State University and A. and M. College, Baton Rouge, Louisiana. 



